The clinical and bacteriological findings in a case of prosthetic aortic valve endocarditis caused by Corynebacterium diphtheriae are presented. The patient died despite adequate medical therapy. This appears to be the first report of endocarditis caused by this species in a prosthetic aortic valve.
eosinophils; erythrocyte sedimentation rate, 50 mm/h (Westergren); platelet count, 132,000/mm3; glutamicoxaloacetic transaminase, 65 IU/liter (normal range, 0 to 31); glutamic-pyruvic transaminase, 59 IU/liter (normal range, 0 to 31); total creatine phosphokinase, 50 IU/liter (normal range, 24 to 170); lactate dehydrogenase, 2,155 IU/liter (normal range, 230 to 460); a-hydroxybutyrate dehydrogenase, 591 IU/liter (normal range, 50 to 140). Serum electrolytes, blood sugar, coagulation activity, total proteins and gamma globulin, urine analysis, and electrocardiograms were within normal limits. He was treated with dipyridamole (eight hourly 100-mg doses), aspirin (one 600-mg dose), propranolol (10 mg every 6 h), and predinosolone (starting with 75 mg/day in divided doses and gradually decreasing to 4 mg/day over a 13-day period). On his tenth day in the hospital he developed a fever of 37.5°C and a leukocyte count of 16,000/mm3, with 80% polymorphonuclear cells, 18% lymphocytes, 1% monocytes, and 1% eosinophils. Six blood culture sets (vented aerobic bottle with brain heart infusion broth, unvented anaerobic bottle with thioglycolate broth, and vented aerobic bottle with nutrient broth [Difco Laboratories, East Molesey, United Kingdom]; all bottles were supplemented with sodium polyanetholsulfonate) were obtained under sterile conditions from both antecubital fossae over a period of 6 h. The electrocardiogram was normal. Empirical antibiotic therapy was started intravenously with penicillin G (6 x 106 U every 6 h), cloxacillin (500 mg every 6 h), and gentamicin (80 mg every 8 h). After overnight incubation, all blood cultures yielded small grampositive cocci and rods typical of diphtheroids (subsequently identified as nontoxigenic C. diphtheriae by L. R. Hill, Central Public Health Laboratory, Colindale, London, United Kingdom). The isolate was identified as C. diphtheriae on the basis of its cultural characteristics on Dorset egg medium (Oxoid Ltd., Basingstoke, Hampshire, England) as a gram-positive bacillus containing metachromatic granules on Albert's stain. It was nonhemolytic on horse blood-tellurite agar and produced a brown halo on Tinsdale medium (Oxoid). The organism produced acid only in 1% glucose and in 1% maltose. Glycogen, dextrin, starch, and sucrose were not fermented. Nitrate was reduced, and catalase was positive. Urea was not hydrolyzed. The organism was non-toxin producing by the Elek method (10). The C. diphtheriae isolate was susceptible to penicillin, ampicillin, erythromycin, and gentamicin and was resistant to cloxacillin by the disk-agar diffusion method (30) . MICs were determined by the agar dilution method, as described NOTES by Waterworth (33) . The MICs were read after 24 h of incubation at 37°C and were 0.125, 0.125, 0.0625, 0.25, 0.125, 2, and 32 ,ug/ml for penicillin, ampicillin, erythromycin, vancomycin, methicillin, gentamicin, and cloxacillin, respectively. Levels in serum (29) determined with samples obtained on days 2, 4, and 10, while the patient was receiving penicillin, cloxacillin, and gentamicin, were bactericidal and bacteriostatic to a dilution of 1/8 and 1/64, respectively, before the antibiotics were given (trough) and 1/8 and 1/64, respectively, 1 h after the antibiotics were given (peak).
There was no history of previous immunization for diphtheria. The renal function of the patient deteriorated, and on day 14 a fever of 39°C, hematuria, pyuria, shock, and coma developed.
The peripheral leukocyte count was 24,000/mm3, with 95% polymorphonuclear cells, 4% lymphocytes, and 1% monocytes. The cerebrospinal fluid was cloudy and contained a leukocyte count of 14,000/mm3, with 96% polymorphonuclear cells and 4% lymphocytes. A Gram stain of the cerebrospinal fluid showed no bacteria, and the fluid was sterile on culture. Levels of cardiac enzymes were similar to the initial values. The electrocardiogram disclosed normal sinus rhythm with only occasional supraventricular premature contractions; otherwise, the electrocardiogram was normal. An echocardiogram (2D technique ) disclosed evidence of bacterial vegetations on the aortic prosthetic valve, and a computerized axial tomography scan of the brain showed extensive infarction of the cerebrum and cerebellum. Six additional sets of blood cultures and a catheter urine specimen taken on this day all yielded C. diphtheriae which displayed the same susceptibility as that of the original C. diphtheriae strain. Cultures of the cerebrospinal fluid, throat, and skin were negative for C. diphtheriae. The patient died on day 15 of hospitalization despite intensive supportive measures including heparinization. Blood obtained by percutaneous cardiac puncture immediately after death showed the presence of diphtheroids and C. diphtheriae on culture, displaying the same susceptibility to antibiotics as that of the original isolate. Permission for autopsy was not granted.
In general, diphtheroids (non-C. diphtheriae corynebacteria) are relatively nonpathogenic and are primarily opportunistic pathogens in persons with valvular heart disease or prosthetic valves or both (12, 13, 21, 24, 25) and in compromised hosts (27) . The incidence of infection of prosthetic valves is approximately 2.6% (9, 34) and is associated with high mortality rates seen in PVE caused by fungi (93%), Staphylococcus aureus (86%), diphtheroids (64%), Staphylococcus epidermidis (63%), and gram-negative bacilli (60%) (34) . The pathogenesis of PVE varies with the time of appearance of the infection (12) . The pathogenesis of early PVE (less than 60 days after valve replacement)
includes valve contamination occurring in the perioperative period due to S. epidermidis and diphtheroids, presumably shed from the skin of the patient and from operating room personnel (17) , contamination of suction devices (3) and intravenous catheters (11) , contamination of the prosthesis before implantation (5), and postoperative pneumonia and wound infection (9) . Late PVE (more than 60 days after valve replacement) caused by diphtheroids may occur as a result of delayed appearance of an infection acquired in the perioperative period (12) . Males are affected twice as frequently as females (25) . The incidence of PVE is 2.6% for infection occurring in the aortic position and 1.7% for the mitral position (21) . Nontoxigenic C. diphtheriae are not invariably pathogenic but may be found as innocuous members of the microbiota. C. diphtheriae endocarditis is an uncommon entity and is usually a fulminant disease despite adequate treatment. (34, 35) , but if the risk of hemorrhage seems excessively high, aspirin plus dipyridamole may be used, as it was for our patient.
For the successful treatment of PVE caused by C. diphtheriae, early diagnosis is important, and any patient with fever should have blood taken for culture and susceptibility testing and 2D echocardiography should be performed. The patient should be managed in a center in which a multidisciplinary team (cardiologist, cardiac surgeon, microbiologist, and infectious disease physician) is on hand for immediate surgical management should the clinical situation require it.
